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rapid recovery after TKAWe report midterm results of a prospective continuous cohort of ROCC® Total Knee Arthroplasties (TKA). Be-
tween 2001 and 2008, all primary TKA patients (n = 500) received 602 ROCC saddle-shaped rotating platform
TKAs. Mean follow-up was 7.5 years (5–13) (N10 years in 123 knees). 82 patients (93 knees) died; 20 patients
(21 knees) were lost to follow-up. Active ﬂexion improved from 119° (10°–150°) to 127° (90°–155°) and Knee
Society knee score from 39 ± 11 to 94 ± 9. Two knees were reoperated for aseptic loosening: Kaplan–Meier
14-year survivorship with aseptic loosening as end-point was 99.4% (95% CI, 99.8–100). UCLA mean score in-
creased from 3.8/10 at baseline to 7.3/10 at last FU, 91% recovering pre-disease activity, and 27% with UCLA
score ≥8/10. ROCC TKA demonstrated solid midterm survivorship without activity-related complications.
Level of Evidence: Therapeutic, Level IV.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).One contemporary challenge in Total Knee Arthroplasty (TKA) is to
meet the functional demands of a new generation of active patients.
Over the last three decades, durable long-term results were reported,
with constantly decreasing rates of revision for implantwear and subse-
quent loosening [1–4]. Polyethylene wear is about to become no longer
the primary cause of long-term failure [5]. Simulator, retrieval and in-
vivo kinematic studies have highlighted the role of conformity [6–9]
in reducing stress between femoral component and bearing. These ﬁnd-
ings have inspired mobile bearing (MB) designs, which effectively re-
duce long-term rates of wear and loosening [10–12]. In addition,
improvements in polyethylene, especially concerning press-molded
PE, have proved to be effective in reducing wear [13–15].
Knee arthroplasty candidates are increasingly young and active, with
consequent demand for continued intense physical activity and sport fol-
lowing surgery [16,17]. Designers therefore sought to increase range of
ﬂexion [18] and, more generally, functional performance, including com-
fort under intense activity,while still guarding against polyethylenewear.
The ROCC (Rotating Concave-Convex: Biomet, Valence, France) knee
is a MB TKA sacriﬁcing the posterior cruciate ligament, with an original
design: both the superior bearing surface and inferior femoral surface
are hyperbolic paraboloids saddle-like shaped (Fig. 1A). The saddle-potential or pertinent conﬂicts
direct or indirect, institutional
eld which may be perceived to
l disclosure statements refer to
l Vauban, 2A avenue de Ségur,
. This is an open access article undershaped insert includes a central dome on the superior side, with a spiral
curvature on the sagittal plane and its shallowest part posterior to the
center (Fig. 1B). The saddle ﬁts the corresponding symmetrical
intercondylar part of the femoral component, which is likewise hyper-
bolic paraboloid and spiral-shaped in the sagittal plane, with femoral
offset (condyle/shaft ratio: 0.48) enhancing ﬂexion [19]. This “rider-
on-saddle” socket ensures congruence and mediolateral and
anteroposterior stability between femur and mobile platform. The
trochlea is anatomic, ﬁtting either native patella or a patellar button.
The insert is in compression-molded polyethylene. Inner surfaces may
be cemented or coated with hydroxyapatite (HA) [20].
Our hypothesis was that the original ROCC TKA design would ensure
satisfactory stability and range ofmotion, allowing patientswhowere ac-
tive in sport or work before their knees became symptomatic to return to
their activities rapidly without compromising implant survivorship. The
primary objective was therefore to record functional outcome and assess
return to physical and sports activities. The secondary objective was to
determine whether intense activity compromises implant survival.
Materials and Methods
Study Design and Participants
From January 2001 to January 2008, all consecutive primary TKA pa-
tients (n= 500) received 602 Rotating Concave-Convex (ROCC®) total
knee arthroplasties implanted by one senior surgeon (MB) and were
prospectively followed up. 20 patients (21 knees) were lost to follow-
up (3.4%), and 18 patients (18 knees) were excluded from functionalthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. (A) A disassembled view of the 3 parts of the ROCC prosthesis with a detailed view
of the saddle-shaped central dome of the bearing. (B) A sagital view of the prosthesis
showing the spiral curvature of the femoral component and the corresponding identical
curvature of the bearing. The shallowest part is in the posterior half of the bearing.
Assessed for elig
(n= 500 patients ; 60
Enrolled (n=482 p
(n=462 patien
Deceased :(patien
Analyzed with 5 ye
up  (n= 403 Patie
37 knee surgeries
12 component revisions
aseptic loosening (n=2)
early fixation failure (n=1)
late sepsis (n=7)
fracture with implant revision (n=2)
22 revision-free surgeries
fracture with fixed implants (n=5)
debridement for early sepsis (n=5)
open release for stiffness (n=4)
patellar resurfacing (n=6)
tibial tubercle transfer (n=2)
Fig. 2. Flow chart
974 M. Bercovy et al. / The Journal of Arthroplasty 30 (2015) 973–979assessment for severe psychiatric, neurologic or locomotor disability
compromising the reliability of clinical assessment. Eighty two patients
(93 knees) died for reasons not related to the knee arthroplasty. Overall,
381 patients had unilateral procedures; 103 had staged bilateral proce-
dures, with 203 knees operated on during the study period, at a mean
interval of 10 months (range, 4 days to 36 months).
The selection criterionwas completed assessment at 5 years’ follow-
up or more. No patients were excluded for severity of deformity and
there was no prerequisite activity level.
As 23 of the deceased patients (29 knees) had completed the criteria
for functional assessment, 494 kneeswere eligible for assessment in 403
patients (Fig. 2).
Baseline demographic, clinical and functional datawere analyzed on
SPSS software (version 19, IMB, Armonk, NJ, USA) (Table 1). All partici-
pants provided oral informed consent. The studyprotocol receivedwrit-
ten authorization from the Medical Ethics Committee and was
registered on ClinicalTrials.gov (NCT02127619).Surgical and Postoperative Protocol
The surgerywas performed through amedial parapatellar approach,
except when a pre-existing lateral approach could be reused. No at-
tempt was made to use a so-called minimally invasive approach. Theibility 
2 knees) 
Excluded ( n = 18 Patients ; 18 Knees )
Declined to participate (n=0)
atients; 584 knees)  
ts ; 563 knees)
ts 82; knees = 93 ) 
ars minimum follow-
nts; 494 knees )
Lost to follow-up 
(n = 20 patients; 21 knees)
457 knees not revised
of the series.
Table 1
Baseline Characteristics of the 584 Included Patients.
Demographic Data
Age (years) 70.6 (40.1–91.2)
Age b = 65 years (no. of knees) 145
Age N 65 years (no. of knees) 439
Male:Female 199:385
BMI (kg/m2) 29.6 (19.8–47.6)
Deformity
Varus (no. of knees) 360
Mean HKA angle in ° 175
range of HKA angle in ° 158°–179°
Valgus (no. of knees) 224
Mean HKA angle in ° 184
range of HKA angle in ° 180°–200°
Preoperative status
Diagnosis n (%)
Primary osteoarthritis 536 (91.8)
Osteonecrosis 17 (2.9)
Rheumatoid arthritis 16 (2.7)
Post-traumatic 15 (2.6)
Surgical history
Virgin 485 (83.1)
High tibial osteotomy 47 (8.1)
Meniscectomy 23 (3.9)
Tibial tubercule transfer 13 (2.2)
Uni or patello-femoral arthroplasty 10 (1.7)
ACL reconstruction 6 (1.0)
Charnley classiﬁcation
A 240 (41.1)
B 295 (50.5)
C 49 (8.4)
Data are expressed as mean (range), or number of cases n (percentage).
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joint line levels and rotation axes. The alignment aimed to be as close as
possible to 180° while avoiding overcorrection. Thus, a range of 178°–
180° was aimed at for varus knee and a range of 180°–182° for valgus
knee. The technique involved an initial tibial cut perpendicular to the
mechanical axis 10 mm below the joint line identiﬁed by the less dam-
aged compartment. The distal femoral cut was carried out using an
intramedullary guide reproducing the angle between the mechanical
and anatomic femoral axes on preoperative full-leg standingX-raymea-
suring the HKAmechanical and HKS angles. Component rotations were
based both on the bi-epicondylar anatomic reference for the femoral
side and on themedial third of the anterior tibial tuberosity for the tibial
side. The average external rotation of the femoral component was 3.3°
(range, 0° to 7°). Ligament balance was achieved using a dedicated
asymmetrical spacer once femoral component rotation was ﬁxed. Fem-
oral component bone ﬁxation was cementless, with HA coating, in 546
cases (93.4%) and cemented in 38 (6.6%). The tibial component was
cemented in 391 cases (66.9%) and cementless in 193 (33.1%). These
choices were intraoperative, according to primary stability on trials. Pa-
tellar resurfacing was performed in 410 cases (70.2%); 174 knees
(29.8%), free of patellofemoral osteoarthritis assessed on both symp-
toms and operative aspect, were not resurfaced. The design and surgical
technique aimed to reproduce the depth of the trochlear grove.
Perioperative management comprised anti-thromboembolic pro-
phylaxis (enoxaparin, 4000 IU daily for 3 weeks) and antibiotics (single
dose cefazolin, 2 g, 30min before incision). Analgesia, from day 0 to day
3 comprised: tramadol 300 mg/day, paracetamol 3 g/day, ketoprofen
200mg/day and, if necessary, nefopam100mg/day.Morphine and fem-
oral nerve blocs were used exceptionally when the previous protocol
had failed to relieve pain. Since 2003, periarticular capsule injection of
300 mg ropivacaine was used. From day 3 to day 30, the protocol
consisted in ketoprofen 100mg/day, paracetamol 3 g/day and, if neces-
sary, tramadol 100 mg/day.
Continuous passive motion was used 1 h per day for the ﬁrst 5 days,
in associationwithmuscle strengthening; walkingwas initiated as soon
as the patient left the recovery room. Patients were encouraged toambulate with full weight-bearing and crutches from day one, regard-
less of type of ﬁxation. Walking aids were abandoned as soon as fully
stable gait was recovered.
The length of hospital staywas 6± 3 days (range, 3 to 11 days). 380
patients (65%) were referred to a rehabilitation facility and 204 (35%)
returned home. Indications for these 2 types of discharge were based
on patient’s choice and the feasibility of home rehabilitation, onmedical
conditions necessitating a medical postoperative environment, and on
availability of a rehabilitation center within a reasonable distance.
Outcome Measures
Clinical and radiological assessments were performed at the end of
the ﬁrst postoperative year and then on a mean 3-yearly basis (range,
1 to 4 years), comprising: pain on a 10-point visual analog scale (VAS)
[21]; Knee Society Knee and Function scores (KSKS and KSFS) [22];
Western Ontario and McMaster Universities Arthritis Index (WOMAC)
[23]; Oxford Knee Score (OKS) [24]; pain on a 4-point Likert scale; Uni-
versity of California, Los Angeles (UCLA) activity score [25]; and a
self-reported satisfaction survey. Answers were collected ahead of
each consultation with the surgeon.
Radiologic assessments comprised anteroposterior, lateral, 30° Mer-
chant knee views, full-length lower-limb anteroposterior weight-
bearing radiographs and interface measurements as described previ-
ously [20] and were analyzed by two trained observers (JB and BL),
who recorded frontal knee alignment [26] and interface modiﬁcation.
Statistical Analysis
Statistical analyses were performed with SPSS software. Compari-
sons used Student t, Mann–Whitney or chi2 tests, as appropriate. A
P value of less than 0.05was considered statistically signiﬁcant. Survival
was analyzed followingKaplan–Meier [27], with revision of one ormore
components as end-point.
Source of Funding
No external funding was received for this study.
Results
At a minimum 5 years after index surgery, records for 494 knees
were analyzed. In this cohort, 22 knees (4.4%) underwent secondary
surgerywithout component revision: 5 cases of fracturewith conserved
component ﬁxation, 5 open debridements for early sepsis, 4 open re-
leases for stiffness, 6 secondary patellar resurfacing procedures, and 2
tibial tubercle transfers. A further 12 patients (12 knees) (2.4%)
underwent revision of 1 or more components: 7 cases of late sepsis, 2
fractures requiring implant revision, 1 early ﬁxation failure of a
cementless femoral component at 3 months revised with a cemented
component, and 2 aseptic loosenings (1 uncemented HA tibial compo-
nent at 2 years; 1 cemented tibial component at 5 years; no visible poly-
ethylene wear was detected in either case). Mean 13-year Kaplan–
Meier survivorshipwith revision for loosening of 1 ormore components
as end-point was 99.4% (95% CI, 98.8 to 100) (Fig. 3), and 97.5% (95% CI,
96.3 to 98.8) with revision for any reason as end-point. If the patients
who were lost to follow-up are considered as possible revisions for
aseptic failure in a worst case scenario, the survivorship would be
94.9% (95% CI, 92.5% to 97.2%).
Clinical and Radiological Results at Latest Follow-Up
At latest follow-up, 373 of the 494 knees (75.5%) were totally free of
pain, 99 (20%) had mild pain and 22 (4.4%) moderate pain (P = 0.001
against preoperative values). Pain VAS fell from 7.4 ± 1 (range, 2–10)
to 0.7 ± 1 (range, 0–5) (P b 0.001). Mean active ﬂexion rose from
Fig. 3. Kaplan–Meier survivorship curve and table with aseptic loosening as end-point.
976 M. Bercovy et al. / The Journal of Arthroplasty 30 (2015) 973–979119° ± 14° (range, 10°–150°) preoperatively to 127° ± 15° (range, 90°–
155°) postoperatively (P= 0.001) with mean ﬂexion gain of 7.4° ± 13°
(range,−35° to 68°).MeanKSKS rose from39±11 (range, 0–60) preop-
eratively to 94 ± 9 (range, 30–100) at latest follow-up (P= 0.001) and
KSFS from 37 ± 22 (range, 0–100) to 92 ± 16 (range, 10–100) (P =
0.001). WOMAC decreased from 65 ± 14 (31–115) to 4 ± 6 (0–44) and
Oxford Knee Score from 38 ± 6 (24–59) to 17 ± 4 (12–41) (P b 0.001).
At baseline, the deformities were of a mean 175° of Varus (range
158°–179°) for 360 knees, and a mean of 184° of Valgus (range 180°–
200°) for 224 knees (Table 1). After knee arthroplasty four hundred
and forty three of the 494 knees (89.5%) had mechanical axes ranging
between 178° and 182°, 13 (2.7%) between 174° and 177° (varus) and
38 (7.8%) between 183° and 186° (valgus), with no axes less than
174° or greater than 186°.
Results are detailed in Table 2 and Fig. 4 (A, B, C, D).
The interfaces of each component were analyzed zone by zone.
Therewere 25 1-mmradiolucent lines (5%) in zone 1 and 4 2-mmradio-
lucent lines (1%) in zone 4 of the tibial component on the AP views. The
radiolucent lines were never continuous through more than 2 zones,
and were never symptomatic (Tables 3a, 3b, 3c).
Functional Results
Preoperative UCLA scorewas 7.4/10 before the disease became symp-
tomatic, 3.8/10 at time of surgery, and recovered to 7.3/10 at last follow-
up. 91% of patients maintained their pre-disease UCLA level, with 6.7%
(30 knees) decreasing (by 1 to 6 points) and 2.4% (11 knees) increasing(by 1 to 2 points). 435 knees (80%) had a postoperative UCLA score ≥ 7
and 147 knees (27%) equal or greater than 8: 97 had a 8/10 (golf,
backpacking, dancing,), 31 had 9 (tennis, water-skiing, cross-country ski-
ing, aerobics, rollerblade running, horse-show riding, downhill skiing, al-
pine glacier hiking, or heavy farm labor), 18 had 10 (marathon running,
parasailing, karate/aikido). Patients were advised to avoid high contact
sports such as soccer and running. Otherwise, they were free to return
to their previous sports after consultation with the surgeon.
In 106 of these 147 knees (72%), the patient had more than one
sports activity (total = 233 itemized activities). Both pre-disease
UCLA score (P = 0.001; R2 = 0.827) and age at index surgery (P =
0.001; R2 = 0.829) inﬂuenced ﬁnal UCLA score (P = 0.001); but,
based on the multivariate analysis, preoperative UCLA score had a pre-
dominant inﬂuence (R2 variation for age =+ 0.002).
There were no signiﬁcant correlations between UCLA score and ra-
diolucent lines at either the tibial or femoral interface (P= 0.2). None
of the UCLA ≥ 8 patients had reoperation, revision or modiﬁcation of
the implant interfaces, and Kaplan–Meier survivorship in this group
was 100% despite equivalent follow-up compared to the series as a
whole (83 ± 27 and 76 ± 29 months, respectively; P= 0.350).
The self-assessed outcome questionnaire was completed by patients
for 450 of the 494 knees (91%). In 349 of the 450 cases (77.5%) active life
was normal, in 65 (14.4%) itwas assessed as good, in 12 (2.6%) fair and in
2 (0.5%) poor; in 22 of the 450 cases (4.9%) the patient was not able to
answer (N/A). For 378 of the 450 knees (84%), the operationmet the pa-
tient’s expectations excellently, for 37 (8.2%)well, for 15 (3.5%) fairly and
for 2 (0.4%) poorly; in 18 cases (3.7%), the patientwas not able to answer.
Table 2
Comparative Clinical, Functional and Radiological Results Between Baseline and Last Follow-Up.
Preoperative Last Follow-Up
P Value(n = 584) (n = 494)
Pain
None 1 (0.2%) 373 (75.5%) b0.001c
Mild 2 (0.5%) 99 (20%)
Moderate 102 (17.5%) 22 (4.4%)
Severe 479 (81.8%) 0 (0%)
Pain VAS 7.4 ± 1 (2–10) 0.7 ± 1(0–5) b0.001a
Active ﬂexion (°) 119° ± 14 (10–150) 127° ± 15 (90–155) b0.001a
KS Knee Score 39 ± 11 (0–60) 94 ± 9 (30–100) b0.001b
KS Function Score 37 ± 22 (0–100) 92 ± 16 (10–100) b 0.001b
WOMAC Total Score 65 ± 14 (31–115) 4 ± 6 (0–44) b 0.001b
Oxford Knee Score 38 ± 6 (24–59) 17 ± 4 (12–41) b 0.001b
UCLA Score 7.4 ± 1.4(1–10) 7.3 ± 1.7(1–10)
Frontal Knee Alignment
Acceptable (178° ≤ HKA ≤ 182°) 123 (21.0%) 443 (89.6%) b0.001c
Moderate varus (174° ≤ HKA ≤ 177°) 241 (41.3%) 13 (2.5%) b0.001c
Moderate valgus (183° ≤ HKA ≤ 186°) 75 (12.8%) 38 (7.9%) b0.001c
Severe varus (HKA ≤ 173°) 85 (14.6%) –
Severe valgus (HKA ≥ 187°) 60 (10.3%) –
Data are expressed as mean (range), or number of cases n (precentage).
HKA: Hip–Knee–Ankle angle (mechanical axis).
a Student t test.
b Mann–Whitney test.
c chi-square test.
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The study hypothesis was that the original ROCC TKA design ensures
sufﬁcient stability and range of motion to allow patients with active
sport orwork to return rapidly to these activitieswithout compromising
overall implant survivorship. The present series was typical of osteoar-
thritis patients who are candidates for TKA, without selection bias re-
garding severity of deformity or activity level. At a minimum 5 years
after index surgery, mean ﬂexion was 127° ± 15° with an average
gain of 7.4° ± 15°, and 80% of patients could perform regular physical
activity. The study also demonstrated that patients with intenseFig. 4. (A) AP radiograph of the knee of a 66 year old male with a severe 165° deformity.
(B) AP radiograph of the same knee with 12 years of follow-up. (C) A lateral view of the
same knee. (D) A skyline (Merchant) view of the same knee at 30° of ﬂexion.physical activity (UCLA ≥ 8) before the disease became severe (mean
UCLA score, 8.3) could, despite loss of activity at the time of surgery
(mean UCLA score, 3.8), resume the same activities (mean UCLA score,
8.3), as 93.4% maintained or increased their level. Kaplan–Meier 13-
year survivorship with revision of 1 or more components for aseptic
loosening as end-point was 99.4% and none of the patients with intense
activity had revision, reoperation or detectable implant deterioration.Why Choose a Rotating Platform Mobile Bearing TKA?
In ameta-analysis ofmobile-bearing TKAs, Carothers et al [28] found
only 21 revision procedures for wear or loosening in 604 implants
(3.5%) at 10 years’ follow-up and 8 cases of loosening in 225 implants
(3.6%) at 15 years. Over the 2001–2009 period, the Swedish
Arthroplasty Registry [29] recorded 4835 revision procedures in
83,971 implants (5.8%), taking ﬁxed and mobile bearings together.
Thus, cumulative revision risk (CRR) ranges from 0.56 for the lowest
to 1.83 for the highest risk implants; within this range, MB models
show CRRs of 0.39 to 1.27 and rotating platforms are in the lower half.
The Australian Arthroplasty Registry [30] reported a revision rate of
0.8 per 100 observations/year for ﬁxed and of 1 for mobile-bearing
models (non-signiﬁcant difference); there was, however, a signiﬁcant
difference in revision rates between posterior stabilized implants
(5.8%/year) and low stabilized designs (4.8%/year) (P b 0.001). Over
the longer term, Callaghan et al [8] reported 96.5% 20-year survival in
116 LCS® rotating-platforms. With the same cemented design, Sorrels
et al [9] reported 94% 10-year survival, Huang et al [10] 92.1% 15-year
survival, and the designers [11] of the rotating bearing concept reported
97% survival at 10 and 20 years. Among MB models, rotating platforms
show the greatest survivorship, motivating our ﬁrst choice of
this implant.
Comparison with series for other implants with similar follow-up
ﬁnds identical Knee Society Knee Scores, ranging from 85 to 98/100
for ﬁxed [1,31–35], as for mobile bearing [36,37], designs. However,
only Argenson’s posterior-stabilized mobile bearing knees showed
functional results and range of ﬂexion comparable to those in the
present series.
Flexion amplitude correlates strongly with patient satisfaction
[38,39]. In the present series, mean ﬂexion at last follow-up was
Table 3c
Radioluscent line of the Tibial interface on an AP view.
Sagittal Femur Z1 Z2 Z3 Z4 Z5 Z6 Z7
0 mm 465 484 486 476 491 489 486
(94%) (98%) (98%) (96%) (98%) (98%) (98%)
1 mm 25 7 5 14 1 3 6
(5%) (1.5%) (1%) (3%) (1.5%)
2 mm 4 3 3 4 2 2 2
(1%) (1%) (1%) (1%)
Table 3a
Radioluscent Line of the Femoral Interface on a Sagital View.
Sagittal
Femur Z1 Z2 Z3 Z4 Z5 Z6 Z7
0 mm 490 492 490 492
(99.6%)
493
(99.8%)
493
(99.8%)
490
(99.2%)(99.2%) (99.6%) (99.2%)
1 mm 2 – 2 1 – – 1
(0.4%) (0.4%) (0.2%) (0.2%)
2 mm 2 2 2 1 1 1 3
(0.4%) (0.4%) (0.4%) (0.2%) (0.2%) (0.2%) (0.6%)
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satisfaction (P b 0.001); alongside the ﬁndings of Argenson et al
(128° ± 4°; range, 85°–155°) [37], these are among the best results re-
ported in Western patients, and better than the mean 116.6° ﬂexion re-
ported by Nelissen et al [40] in a meta-analysis of 1880 mobile-bearing
TKAs. The present study thus demonstrated that this design provides
one of the best results for ﬂexion.We suggest these ﬁndingsmight be re-
lated to the high condylar offset (offset versus total AP ratio=0.48) [19].Do MB Models Provide Better Functional Results than Fixed Bearings?
Comparative studies of ﬁxed versus mobile bearing TKA models
failed to demonstrate speciﬁc beneﬁt with the latter [41–44]. While
Nelissen et al, in a meta-analysis of 41 comparative studies, reported
statistically signiﬁcant beneﬁt for mobile bearings, with 1.44° gain in
ﬂexion, this was too small to be of clinical relevance.
However, conventional scoringmethods involve a ceiling effect, pre-
cluding demonstration of functional advantage [45,46]. These classical
scoring systems fail to allow for functional improvement and ﬂexion
greater than 125°, whence their ceiling effects. Self-reportedpatient sat-
isfaction has thus become an indispensable tool of assessment [47]. To
assess post-TKA function more precisely, new assessment tools have
been described: the Knee Osteoarthritis Outcome Score (KOOS) [48],
the UCLA score and the “Forgotten Knee” concept [49]. Compared to
classical scoring systems, theUCLA activity score shows the best reliabil-
ity, without ﬂoor effect, so that it can be applied in less active as well as
very active subjects [50]. Bauman et al [16] evaluated the physical activ-
ity of 225 patients at 1 year after TKA; mean UCLA activity score was 6
points, indicating that, after TKA, patients achieved a moderate level of
activity on average and could achieve high or very high levels. Argenson
et al [37] reported 78patients (75%) involved in sport or recreational ac-
tivity, with a mean UCLA score of 6.4/10, and Diduch et al [1] reported
24% patients with regular participation in activities such as tennis, ski-
ing, bicycling, or strenuous farm or construction work (UCLA = 9).
In comparison, in 395 of the 494 knees (79%) of the present series,
the patient reported being involved in a sport or recreational activity,
with a mean UCLA score of 7.3/10, with 97 patients scoring 8/10, 31
scoring 9/10 and 18 scoring 10/10.
Thus, 91% of the patients in the present series who had and wished
to resume intense physical activity were able to do so at the same
level, without causing implant deterioration at a mean follow-up of 8
years.
We acknowledge certain limitations. The study had no control
group. Moreover, the results were collected from a single seniorTable 3b
Radioluscent line of the tibiall interface on a sagital view.
Sagittal Tibial Z1 Z2 Z3 Z4 Z5 Z6 Z7
0 mm 476 490 490 482 491 489 487
(96%) −0.99 −0.99 −0.97 −0.99 (98.5%) (98.5%)
1 mm 15 1 1 9 1 3 5
(3%) (2%) (1%) (1%)
2 mm 3 3 3 3 2 2 2
(1%) (1%) (1%) (1%)surgeon, exclusively experienced in TKA, also one of the co-designers
of the implant. But the authors sought to report a continuous cohort of
at least 500 patients with a minimum 5 years’ follow-up, as such an
analysis should represent a preliminary step before scheduling anymul-
ticenter comparative study. Besides, our cohort of patients had similar
demographic and diagnosis characteristics as compared to most publi-
cations, as no speciﬁc selection criteria were deﬁned. In addition, our
pain protocol has been used with no major revision since the early
2000s. We hypothesize however that our rehabilitation protocol was
probably more intense than in other studies, though no precise data
were recorded to allow any accurate analysis. Two original parameters
were arising from the surgery itself: (i) the respect of the joint line
levels as well as the ﬂexion axes related to the femorotibal and
patellofemoral articulations, and (ii) the design of the prosthesis,
which is essentially a saddle stabilization mechanism, offering the pos-
sibility of bearing rotation.
Our current satisfactory clinical results should allow us to perform
further comparative studies including multiple implants and centers.
However, we recognize the present study was not able to analyze
whether the results were related to the design of the implant, the surgi-
cal technique, or the postoperative protocol. Biomechanical studies will
be required to identify the design aspects (between the rotational mo-
tion of the bearing, the saddle-shaped ﬁt between femoral and tibial
components, and the anatomical femoropatellar joint) underlying
these functional results.
Despite these limitations, the authors believe that the reliability and
validity of the results were strengthened by the exhaustive prospective
recruitment of a large continuous sample of patients, with a very low
rate of loss to follow-up. Midterm assessmentwas based on several val-
idated self-reported functional assessments, including the very discrim-
inating UCLA score. The present study demonstrates that this implant
design, under these speciﬁc conditions, enabled durable functional im-
provement, including intense activity, without compromising its mid-
term survival.References
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